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1. PROTOCOL SYNOPSIS FOR STUDY 201842

Rationale

Primary Sjogren’s syndrome (pSS) is a common autoimmune disease characterized by
oral and ocular dryness as well as systemic manifestations. B cells are thought to play a
central pathogenic role. There are no disease modifying treatments for this disease and
existing approved therapies consist of symptomatic treatments that do not address the
autoimmune pathology. Therefore, substantial unmet medical need exists for a disease
modifying therapy; one that can stop B-cell mediated autoimmune damage, alleviate
glandular as well as constitutional symptoms, and ameliorate extra-glandular target organ
manifestations.

Clinical studies suggest that targeting B-cells with belimumab or rituximab may improve
disease symptoms of patients with Sjogren’s syndrome. In addition, scientific evidence
suggests that dual B-cell targeted immunotherapy with both B lymphocyte stimulator
(BLyS) blockade (i.e., belimumab) and B cell depletion (i.e., rituximab; anti-CD20) may
be more efficacious than targeting either mechanism alone. Therefore, this proof of
mechanism study will assess whether either dual B-cell immunotherapy (i.e., co-
administration of belimumab and rituximab) or belimumab monotherapy demonstrates a
favorable safety and tolerability profile and results in improvements in clinical status,
functional outcomes and mechanistic endpoints in comparison to placebo or rituximab
monotherapy.

Overall Design

L 0
LI LILI
Belimumab Placebo (n=10) Belimumab Placebo General Follow || Individualized
Ll LL Up Period: Eollow Up
bl 4 Period:
0 0
- = Safety Safety
EH"mUHab (n=20) Belimumab assessments assessments
= F Limited Limited
efficacy efficacy
— assessments assessments
Belimumab (n=20) Belimumab Placebo
For all subjects UntilCD19+ B
cells return to
within normal
range or
Belimumab Placebo (n=20) Belimumab Placebo baseline levels
3 3 (if <LLN)
Rituximab Rituximab
placebo

The primary efficacy comparison for this study at Week 24 will be between the co-
administration therapy arm and the placebo arm. Once approximately 35 subjects have
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completed week 24, a formal interim analysis will be performed on the available data.
Following this interim analysis, a number of actions could be taken: the study could

continue as planned; one or more treatment arms may be dropped; the number of subjects
in some or all treatment arms may be increased following sample size re-estimation up to

a maximum of 120 total subjects in the study.

Key Objective(s)/Endpoint(s)

Objectives

Endpoints

Primary

Safety and tolerability of anti-
BLyS / anti-CD 20 co-
administration therapy and anti-
BLyS and anti-CD 20
monotherapies

Safety and tolerability; including
incidence of SAEs and AESIs

Secondary

Clinical efficacy of anti-BLyS /
anti-CD 20 co-administration
therapy and anti-BLyS and anti-
CD 20 monotherapies

Assessment of anti-BLyS / anti-
CD 20 co-administration therapy
and anti-BLyS and anti-CD 20
monotherapies on tissue B-cells

ESSDAI score over time

Stimulated salivary flow over time

Oral dryness numeric response scale over
time

B cell quantification within salivary
gland biopsy at Week 24

Exploratory

Assessment of mechanism and
durability of effect of anti-
BLyS/anti-CD 20 co-
administration therapy and anti-
BLyS and anti-CD20
monotherapies

Sustained efficacy of anti-BLyS/anti-CD
20 co-administration at Week 52

Extended mechanistic assessment of anti-
BLyS/anti-CD20 co-administration and
monotherapies in blood, tissue and saliva
at Week 24 and 52

Treatment Arms and Duration

Approximately 70 subjects will be recruited into the study initially. At Day 0, subjects
will be randomized 1:2:2:2 to one of the four treatment arms below.

1. Placebo Arm: Approximately 10 subjects will receive belimumab placebo weekly

subcutaneous injections to Week 52 and rituximab placebo infusions at Weeks 8

and 10.

11
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2. Belimumab Monotherapy Arm: Approximately 20 subjects will receive 200 mg
weekly subcutaneous injections of belimumab to Week 52 and placebo rituximab
infusions at Weeks 8 and 10.

3. Co-administration Therapy Arm: Approximately 20 subjects will receive
belimumab 200 mg weekly subcutaneous injections for 24 weeks followed by
weekly placebo belimumab injections to Week 52 with rituximab 1,000 mg
intravenously at Weeks 8 and 10.

4. Rituximab Monotherapy Arm: Approximately 20 subjects will receive 1,000 mg
IV rituximab infusions at Weeks 8 and 10 and weekly subcutaneous injections of
placebo belimumab to Week 52.

General Follow up Period

Subjects in all arms will receive investigational product (IP) until Week 52 (completion
of the treatment phase). All subjects will enter a 16-week general follow-up period after
the Week 52 visit or after discontinuation, if a subject discontinues IP and withdraws
from the treatment phase visits prior to Week 52.

Individualized Follow up Period

After completing the general follow-up period, subjects with CD19+ B-cell levels below
the lower limit of normal (LLN) (or less than 90% of baseline, if baseline value was
below LLN) will enter an individualized safety follow-up phase and return to the clinic
for visits every 12 weeks up to a maximum of two years (i.e., up to Week 104).

Type and Number of Subjects

Adult subjects with symptomatic and systemically active disease as well as evidence of
glandular reserve function will be recruited. Initially, approximately 70 subjects will be
randomized. Withdrawn subjects may be replaced, and there is potential to further
increase the number of subjects in one or more arms following sample size re-estimation,
up to a maximum of 120 recruited into the study. The randomization ratio will vary
dependent on the number of treatment arms continuing following the interim analysis

Analysis

Hypotheses and Treatment Comparisons: The primary objective of the study is to
investigate the safety and tolerability of the co-administration of belimumab with
rituximab and of belimumab monotherapy. No formal statistical comparisons will be
conducted to assess this objective. If deemed appropriate, to investigate the secondary
efficacy and mechanistic endpoints, the following comparisons may be conducted:

e (Co-administration belimumab/rituximab treatment arm vs. Placebo arm

e (Co-administration belimumab/rituximab treatment arm vs. Rituximab
monotherapy arm

12
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e  (Co-administration belimumab/rituximab treatment arm vs. Belimumab
monotherapy arm

e Belimumab monotherapy arm vs. Placebo arm
¢ Belimumab monotherapy arm vs. Rituximab monotherapy arm

If deemed appropriate, these exploratory comparisons will be made investigating
ESSDALI score, stimulated salivary flow, oral dryness numeric response scale and a
subset of salivary gland histology assessments and B cell quantification. For all other
parameters, no formal statistical comparisons will be made, although trends over time
will be investigated across all treatment arms.

Sample Size Calculations: Initially approximately 70 subjects will be recruited into the
study. The study is not powered to detect pre-defined differences.

Interim Analysis: Once half of the planned subjects (i.e.: approximately 35 subjects)
have completed their Week 24 assessments, a formal interim analysis will take place.
Appropriate available safety and efficacy data will be included in the interim analysis.
The main purpose of the interim analysis is to assess the safety and tolerability of the
study drugs. In addition, preliminary efficacy analysis may be conducted. to enable a
sample size re-estimation and obtain an initial estimate of the effect size of the co-
administration therapy and belimumab monotherapy. Following the interim analysis, a
number of actions could be taken: the study may continue as planned; one or more
treatment arms may be dropped; the number of subjects in some or all treatment arms
may be increased following sample size re-estimation, up to a maximum of 120 subjects
in the study

Data Analysis Considerations: All data will be descriptively summarized, graphically
presented and listed appropriately. The relationship between the mechanistic endpoints
(e.g., salivary gland B cell quantification) and clinical effects (e.g., ESSDAI score) will
be graphically presented The consistency in the changes over time between the endpoints
will be assessed and further exploratory analyses to characterize relationships between
endpoints may be conducted. Comparisons between treatment groups will be conducted if
deemed appropriate. For example, the change from baseline in ESSDAI score will be
statistically analyzed using a mixed effect model repeated measurement (MMRM)
analysis comparing the co-administration with placebo at each time point. Similar
analyses may be conducted for other secondary endpoints. In addition, based on the data
that we observe in the study, probabilities of success may be determined, for example,
what is the probability that we would observe a certain change in ESSDAI score (i.e.,
comparator rate), based on the data that we have observed in the study?

13
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2. INTRODUCTION
21. Study Rationale

Primary Sjogren’s syndrome (pSS) is a common autoimmune disease characterized by
oral and ocular dryness as well as systemic manifestations. B cells are thought to play a
central pathogenic role. There are no disease modifying treatments for this disease and
existing approved therapies consist of symptomatic treatments that do not address the
autoimmune pathology. Therefore, substantial unmet medical need exists for a disease
modifying therapy; one that can stop B-cell mediated autoimmune damage, alleviate
glandular as well as constitutional symptoms and ameliorate extra-glandular target organ
manifestations.

Clinical studies suggest that targeting B-cells with belimumab or rituximab may improve
disease symptoms of patients with Sjogren’s syndrome. In addition, scientific evidence
suggests that dual B-cell targeted immunotherapy with both B lymphocyte stimulator
(BLyS) blockade (i.e., belimumab) and B cell depletion (i.e., rituximab) may be more
efficacious than targeting either mechanism alone. Therefore, this proof of mechanism
study will assess whether either dual B-cell immunotherapy (i.e., co-administration of
belimumab and rituximab) or belimumab monotherapy demonstrates a favorable safety
and tolerability profile and results in improvements in clinical status, functional outcomes
and mechanistic endpoints in comparison to placebo or rituximab monotherapy.

2.2, Brief Background

Sjogren’s syndrome is manifest by sicca symptoms, constitutional findings, and
potentially severe, life-threatening organ-specific extra-glandular manifestations. It is
characterized by a combination of features including oral and ocular dryness, which can
be disabling; ocular signs including objective evidence for involvement; salivary gland
involvement including abnormal appearance of salivary glands; and presence of
antibodies to Ro and/or La. Patients may also experience severe, variable and
unpredictable fatigue, which is similar in character and severity to that of patients with
systemic lupus erythematosus (SLE). Similarly, fibromyalgia and widespread chronic
pain are found in 5% of pSS patients, again, comparable to SLE. Extra-glandular
manifestations occur in 20 to 40% of patients and include rashes, peripheral neuropathy,
Hashimoto’s thyroiditis, non-erosive arthritis, arthralgia, vasculitis, interstitial lung
disease, B-cell lymphoma, pancreatitis, primary biliary cirrhosis, autoimmune hepatitis
and renal disease.

BLyS (also known as BAFF) promotes B-cell maturation, proliferation and survival.
Transgenic mice that over-express this cytokine develop features of SLE, and go on to
develop clinical characteristics of primary Sjogren’s syndrome [Mackay, 1999]. In recent
years, several studies have focused on elucidating the role of BLyS in primary Sjogren’s
syndrome. Serum BLYyS levels were demonstrated to be increased, and to correlate with,
levels of anti-Ro/SS-A antibodies and rheumatoid factor (RF) in patients with primary
Sjogren’s syndrome [Mariette, 2003] and elevated levels of BLyS have been detected in
saliva [Daridon, 2007; Lavie, 2008].

14
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Belimumab, an anti-BLyS therapy, has been studied in patients with Sjogren’s syndrome.
In the open label, Phase II BELISS trial of belimumab in patients (n = 30) with primary
Sjogren’s syndrome, 60% of subjects (18/30) met the primary endpoint - improvement in
at least two of the following five parameters: dryness, fatigue, pain, systemic activity or
B-cell biomarkers - measured at 28 weeks [Mariette, 2015]. This study will allow the
opportunity to test the efficacy of belimumab in a placebo controlled, randomized trial
and will extend the observations of the BELISS study in assessing the effects on disease
activity in patients treated with belimumab for 12 months.

Rituximab, an anti-CD 20 therapy, has also been studied in patients with Sjogren’s
syndrome. In general, these studies - despite being heterogonous, especially with respect
to the patient populations recruited - have shown evidence of temporary beneficial effects
on symptoms of dryness and fatigue [Meijer, 2010; Devauchelle-Pensec, 2014; Dass,
2008]. Furthermore, additional studies have raised the possibility of rituximab positively
impacting systemic disease, salivary histology and biomarkers such as beta2
microglobulin [Carubbi, 2014]. As a result, rituximab has been recommended as a
potential treatment [Ramos-Casals, 2012] in subjects with systemic disease.

Administration of anti-CD20 therapy has been shown to result in an increase in serum
BLyS [Cambridge, 2006; Lavie, 2007; Pers, 2007]. This increase is linked both to the
disappearance of BLyS-binding B cells in peripheral blood, as well as to a true
homeostatic feedback characterized by increased BLyS mRNA expression in monocytes
after rituximab [Toubi, 2007; Lavie, 2007]. This increase in BLyS after rituximab could
favor the stimulation of new autoimmune B cells and, possibly explains the waning
clinical improvement over time seen in clinical studies of rituximab in patients with
Sjogren’s syndrome.

Anti-BLyS and anti-CD20 therapeutics operate through different but complementary
mechanisms: anti-BLyS (e.g., belimumab) therapeutics rapidly increase peripheral
memory B cells (possibly by mobilization/redistribution of tissue B cells), decrease
naive, activated and plasma B cell subsets, and increase stringency on B cell selection
during reconstitution; while anti-CD20 (e.g., rituximab) therapeutics eliminate peripheral
B cells through complement dependent cytotoxicity (CDC) and antibody-dependent cell-
mediated cytotoxicity (ADCC). Paired together, these two mechanisms may achieve
synergistic effects through improved depletion of memory and germinal center tissue B
cells and increased stringency during B cell reconstitution with additive effects through
more efficient targeting of circulating plasma cells.

Pre-clinical evidence supporting the hypothesis that dual B-cell targeted immunotherapy
maybe more efficacious than monotherapy, has been generated in a human-CD20
expressing mouse model. This model demonstrated limited tissue depletion with anti-
CD20 antibody mono-therapy but increased efficacy of anti-CD20 therapy when B cells
were mobilized into the peripheral blood through concomitant inhibition of adhesion
[Gong, 2005]. The combined effect of administration of mouse BLyS receptor (BR3)-Fc
and anti-hCD20 in this model leads to more effective tissue B cell depletion. Similar
observations have been made in SLE models [Lin, 2015] where dual targeting resulted in
greater efficacy with increased tissue B cell depletion, greater reduction in a range of
auto-antibody levels and significant decreases in total IgG1, IgG2b, IgG3, IgM and IgA
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when compared to BLyS inhibition and CD20 B-cell depletion alone. Total plasma cells
in the long lived bone marrow niche, thought to be less sensitive to immunotherapy, were
not affected relative to monotherapy with the exception of IgG1+ plasma cells.
Assessment of the translatability of the IgG reductions to humans are difficult to make
due to species differences in B-cell biology and different treatments; however the mouse
data raises the hypothetical risk that immunoglobulin levels may reduce more with
combination treatment.

There also exists limited clinical evidence that dual B-cell targeted immunotherapy with
both BLyS blockade and B cell depletion may be more efficacious than monotherapy.
One subject in the BELISS trial [Mariette, 2015; De Vita, 2014] had severe refractory
Sjogren’s syndrome including parotid B-cell MALT lymphoma and cryoglobulinemic
vasculitis. Previous treatment (prior to BELISS) with rituximab, steroids,
cyclophosphamide, azathioprine, plasmapheresis, hyperbaric therapy and surgery had
failed. Administration of belimumab to this patient in the BELISS study was also
ineffective. However, 49 days after her last infusion with belimumab, the subject was
again treated with rituximab. She experienced complete and sustained remission of her
lymphoma, regression of her previously non-healing cutaneous ulcer and complete
normalization of her serologic biomarkers. Although this is a limited, single-case study, it
raises the possibility of profound effects achievable through concomitant exposure to
anti-BLyS and anti-CD20 therapeutics.

3. OBJECTIVES AND ENDPOINTS
Objectives | Endpoints

Primary

e Safety and tolerability of anti- e Safety and tolerability; including
BLyS / anti-CD 20 co- incidence of SAEs and AESIs.
administration therapy and anti-
BLyS and anti-CD 20
monotherapies

Secondary

e C(linical efficacy of anti-BLyS / e ESSDALI score over time
anti-CD 20 co-administration e Stimulated salivary flow over time
therapy and anti-BLyS and anti- | ¢ Oral dryness numeric response scale over
CD 20 monotherapies time

o Assessment of anti-BLyS /anti- | ¢ B cell quantification within salivary
CD 20 co-administration therapy gland biopsy at Week 24
and anti-BLyS and anti-CD 20
monotherapies on tissue B-cells.
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Objectives Endpoints

Exploratory

e Assessment of mechanism and e Ocular dryness numeric response scale
durability of effect of anti- over time
BLyS/anti-CD 20 co- e Lacrimal gland function as measured by
administration therapy and anti- Schirmer’s test.
BLyS and anti-CD20 e Physician’s Global Assessment (PGA) of
monotherapies. disease activity over time

e Serologic markers over time
e Change in peripheral blood leukocytes
including B cell subsets over time
e BLyS levels in blood
¢ Immunogenicity of rituximab and
belimumab
e Pharmacokinetics of rituximab and
belimumab
e Change from baseline in the cellular
composition of the salivary gland
¢ Sustained efficacy of anti-BLyS/anti-CD
20 co-administration at Week 52
e Additional exploratory biomarkers may
be evaluated
o Transcriptomic analysis of blood
and salivary gland
o BandT cell receptor clonal
analysis in peripheral blood and

salivary gland
o Proteomic assessment of the
saliva
Health Outcomes
e  Gather preliminary information e ESSPRI score (and individual scale sub-
on patient reported outcomes of scores) over time
anti-BLyS/anti-CD 20 co- e Fatigue and Discomfort- SICCA
administration therapy and anti- Symptom Inventory (PROFAD SSI SF)
BLyS and anti-CD 20 over time
monotherapies e Patient Global Assessment (PtGA) of

disease activity over time
e Subject exit interviews
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4.1. Overall Design
A—H
Belimumab Placebo (n=10) Belimumab Placebo General Follow || Individualized
L L Up Period: Follow Up
4 4 Period:
0 0
- . Safety Safety
EHIImuHab (n=20) Belimumab assessments assessments
= F Limited Limited
efficacy efficacy
== assessments assessments
Belimumab (n=20) Belimumab Placebo
Forall subjects || unticD19+B
cells return to
within normal
- range or
Belimumab Placebo (n=20) Belimumab Placebo E?iﬂnﬁ)levem
—
Rituximab Rituximab
placebo

This will be a multi-national, multi-center, double-blind (sponsor open) (see Section 6.3),
randomized, placebo-controlled trial in subjects with active primary Sjogren’s syndrome.
The study design is shown in the schematic above.

This study is designed to understand the safety and tolerability profile of belimumab/
rituximab co-administration and of belimumab monotherapy; and to evaluate whether
either co-administration therapy or belimumab monotherapy has a substantive effect on
disease activity. It is also designed to understand the underlying immunological
mechanisms impacted by belimumab monotherapy compared to placebo or rituximab
monotherapy and to determine if there is a mechanistic difference between monotherapy
and co-administration therapy. Disease activity assessment at Week 52 will allow
determination of whether any clinical effects of co-administration therapy achieved at
Week 24 are sustained after discontinuation of therapy and/or whether chronic treatment
with belimumab monotherapy is effective.

Study data will be reviewed in a confidential manner during the conduct of the trial. In
line with routine pharmacovigilance, subjects’ blinded safety data will be reviewed on an
ongoing basis during the study conduct by an internal GSK Safety Review Team (SRT).

An internal GSK Safety Review Committee (iISRC), independent of the study team, will
maintain governance of the study and will periodically review all available data in an un-
blinded manner with a focus on key safety parameters. A Therapeutic Area (Immuno-
Inflammation) Data Assessment Committee (TA DAC), independent of the study team,
will periodically review un-blinded efficacy data and at the interim analysis will advise
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the iISRC on adaptive design changes should such changes be required. An iSRC charter
details the activities of these committees, including when and which data will be
reviewed, how the integrity of the study will be maintained, and the membership of both
committees. Once approximately half of the planned subjects (i.e.: approximately 35
subjects) have completed their Week 24 assessments, a formal interim analysis will take
place. Appropriate available safety and efficacy data will be included in the interim
analysis. The main purpose of the interim analysis is to assess the safety and tolerability
of the study drugs. In addition, preliminary efficacy data will be evaluated. . Following
the interim analysis, a number of actions could be mandated by the iISRC: the study may
continue as planned; one or more treatment arms may be dropped; the number of subjects
in some or all treatment arms may be increased following sample size re-estimation, up to
a maximum of 120 subjects in the study.

4.2. Treatment Arms and Duration

Approximately 70 subjects will be recruited into the study initially. Withdrawals may be
replaced. At Day 0, subjects will be randomized 1:2:2:2 to one of the four treatment arms
below.

1. Placebo Arm: Approximately 10 subjects will receive belimumab placebo
weekly subcutaneous injections to Week 52 and rituximab placebo infusions at
Weeks 8 and 10.

2. Belimumab Monotherapy Arm: Approximately 20 subjects will receive 200 mg
weekly subcutaneous injections of belimumab to Week 52 and placebo rituximab
infusions at Weeks 8 and 10.

3. Co-administration Therapy Arm: Approximately 20 subjects will receive
belimumab 200 mg SC weekly for 24 weeks followed by weekly placebo
belimumab injections to Week 52 with rituximab 1,000 mg intravenously at
Weeks 8 and 10.

4. Rituximab Monotherapy Arm: Approximately 20 subjects will receive 1,000 mg
IV rituximab infusions at Weeks 8 and 10 and weekly subcutaneous injections of
placebo belimumab to Week 52.

The subjects will be stratified based on their baseline disease activity severity [ESSDAI
5-12 (moderate) vs. ESSDAI >12 (severe)] ensuring that within each disease severity
there is an allocation across all treatment groups.

The total number of subjects recruited will be determined through an ongoing review of
the data and sample size re-estimation. Following interim analysis, a number of actions
could be taken: the study may continue as planned; one or more treatment arms may be
dropped; the number of subjects in some or all treatment arms may be increased
following sample size re-estimation, up to a maximum of 120 total subjects in the study
where up to a maximum of 25, 45, 30 and 20 will be randomized to placebo, belimumab
monotherapy, co-administration therapy and rituximab monotherapy respectively. The
randomization ratio will vary dependent on the number of treatment arms continuing
following the interim analysis.
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4.3. Follow up Periods
4.3.1. General Follow up Period

Subjects in all arms will receive investigational product (IP) until Week 52 (completion
of the treatment phase). All subjects will enter a 16-week general follow-up period after
the Week 52 visit or after discontinuation if a subject discontinues IP and withdraws from
the treatment phase visits prior to Week 52. Assessments to be performed are included in
the Time and Events Table, Section 7.1. During the general follow up period subjects will
remain off of investigational product, endeavor not to change concomitant medication
regimen, receive monthly safety follow up phone calls, and will return to the clinic for a
site visit at the end of the general follow up period.

Monthly telephone calls for urine pregnancy test results, neurological questionnaire and
to evaluate AEs, SAEs, and concomitant medications will be required during the 16-week
general follow-up period.

4.3.2. Individualized Follow up Period

After completing the general follow-up period, subjects with CD 19+ B-cell levels below
the lower limit of normal (or less than 90% of baseline, if baseline value was below LLN)
will enter an individualized safety follow-up phase and return to the clinic for visits every
12 weeks with monthly calls between visits to evaluate subjects for any SAEs related to
IP or study participation, fatal SAEs, and designated AESIs (i.e., infections,
malignancies, or depression, suicide/self-injury), and to check concomitant medications.
Each subject will be followed until either “normalization” of CD 19+ B cell count occurs
or, at the investigator’s discretion the subject starts receiving disease modifying therapy
that may affect B-cell numbers, or for up to a maximum of 2 years (i.e., up to Week 104)
— whichever comes first. “Normalization” is defined as return of CD 19+ B cell count
above LLN or within 10% of baseline (in cases where the baseline value itself was below
LLN). When a decision is made for subjects to exit the individualized safety follow up
phase, they will attend a final site visit within 28 days of that decision for final efficacy
assessments to help explore the durability of any treatment response.

Subjects who prior to the Week 68 visit receive a disease modifying therapy that may
affect B-cell numbers are not required to enter the IFU.

Finally, as this is an exploratory clinical trial and neither agent is licensed for Sjogren’s
syndrome there are no plans to provide either agent following completion of the
treatment phase of the study.

4.4. Type and Number of Subjects

Adult subjects with symptomatic and systemically active disease as well as evidence of
glandular reserve function will be recruited. A screen failure rate of 25% is anticipated.
This implies 94 subjects must be screened in order to randomize approximately 70
subjects into the trial.
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The total number of subjects randomized may increase following sample size re-
estimation up to a maximum of 120 recruited into the study. The sample size re-
estimation will be conducted at the interim analysis.

In addition, if subjects prematurely discontinue the study, additional subjects may be
randomized and assigned to the next treatment in the randomization schedule at the
discretion of the Sponsor.

4.5. Design Justification

This is a randomized, double-blind (sponsor open), placebo-controlled trial. Stable, low
dose steroids (<10 mg prednisone or equivalent) and hydroxychloroquine will be
permitted in all treatment arms. The use of pilocarpine and cevimeline (at stable doses) as
well as symptomatic therapies (such as ophthalmic lubricants, chewing gum) may be
used for symptom relief during the treatment and follow up phases but would be
prohibited within a period of time prior to endpoint assessments (see Section 6.9.1 for
details). Considering that there are no disease modifying treatments for Sjogren’s
syndrome and that approved therapies consist of symptomatic treatments, inclusion of a
placebo-controlled arm is ethically justifiable — especially considering these subjects will
be allowed to continue stable low doses of standard of care treatments (steroids,
hydroxychloroquine and symptomatic topical therapies).

4.6. Dose Justification

Dose Selection:

The belimumab 200 mg SC weekly dose was selected because it delivers a substantial
molar excess of belimumab above free BLyS levels in the blood, resulting in rapid
suppression of BLyS levels and is understood to be equivalent (by area under the curve,
AUQC) to the belimumab 10 mg/kg IV dose which has been shown to be safe and effective
in patients with active SLE. A Phase III study with 200 mg belimumab administered SC
weekly in SLE patients is currently ongoing. The double blind phase of this study was
recently completed; the belimumab 200 mg SC weekly dose plus standard of care
significantly improved SLE Response Index (SRI) and decreased time to severe flare
compared with placebo plus standard of care. Furthermore, safety findings
withbelimumab plus standard of care were similar to that of placebo plus standard of care
[Stohl, 2017]. In addition, a completed belimumab trial in patients with Sjogren’s
syndrome [BELISS study; Mariette, 2015] used the 10 mg/kg IV dose without
unexpected adverse events.

The rituximab 1,000 mg I'V dose (x2, 2 weeks apart) was selected because it causes rapid
depletion of peripheral B cells to below the lower limit of quantification. Also, this
regimen is the approved treatment course for patients with rheumatoid arthritis (RA). In
addition, published trials of rituximab in patients with Sjogren’s syndrome have used this
regimen.
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Dose Duration and Selection of Key Time Points:

In the co-administration therapy arm, rituximab treatment will commence at Week 8, two
months after the start of belimumab. This will provide an opportunity to observe the
anticipated increase in the memory B cell population in peripheral blood (mobilization
endpoint) expected with belimumab and to determine whether greater increases in
peripheral B cells correlate with greater efficacy for individual subjects in the co-
administration therapy arm.

Following the last dose of rituximab therapy (which will be at Week 10 for the co-
administration arm), B cell levels are predicted to remain suppressed below the level of
quantification for at least 14 weeks [Emery, 2006; Meijer, 2010]. Therefore, Week 24 is a
time point at which both anti-CD 20 and anti-BLyS pharmacodynamic effects are
maximal, and was selected as the time point for primary efficacy comparison.

In the co-administration therapy arm, continuing belimumab treatment to Week 24
provides an opportunity to assess peripheral B cell reconstitution in the presence of
prolonged BLyS suppression.

The Week 52 assessment provides an opportunity to determine whether treatment effects
achieved at Week 24 in the co-administration therapy group can be maintained or
improved after a drug-free follow up period (persistence of effect after treatment
discontinuation) and to evaluate the effects of chronic (52 week) belimumab treatment on
clinical, functional and mechanistic endpoints.

The primary efficacy comparison for this study at Week 24 will be between the co-
administration therapy arm and the placebo arm.

4.7. Benefit:Risk Assessment

Summaries of findings from both clinical and non-clinical studies conducted with
GSK1550188 and rituximab can be found in the Investigator’s Brochure and product
label, respectively.

There is an unmet medical need in pSS for a disease modifying therapy that can prevent
B-cell mediated autoimmune damage, alleviate glandular as well as constitutional
symptoms, and ameliorate extra-glandular target organ manifestations. There are no
disease-modifying treatments for this disease. Rituximab controlled trials have shown
temporary but not sustained effects on glandular function and constitutional symptoms
[Meijer, 2010; Devauchelle-Pensec, 2014]. In an open label belimumab study (BELISS,
n=30) 60% of subjects met the primary endpoint defined as improvement in at least two
of five parameters including dryness, fatigue, pain, measures of systemic disease activity
and B cell biomarkers; however, the study did not demonstrate change in objective
measures of glandular function [Mariette, 2015]. A single clinical case has been reported
where sequential belimumab and rituximab appeared to yield dramatic results. The
subject had severe refractory pSS including parotid B-cell MALT lymphoma and
cryoglobulinemic vasculitis. While numerous previous treatments, including rituximab
and belimumab monotherapy, had failed, the patient responded to therapy when
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rituximab was administered 49 days following a treatment course of belimumab [De Vita,
2014].

The safety profile of belimumab in the open-label study described above appeared
consistent with that in the SLE population. The safety profile of rituximab in pSS
suggests an elevated incidence of serum sickness compared with RA, SLE or lymphoma
[Meijer, 2010] and has ranged from 6-38% [Carubbi, 2014]. The increased risk could be
related to the disease itself or less intensive background steroid/immunosuppressant
regimens. Hypergammaglobulinemia, which is common in pSS, could also contribute.

Potential increased risks associated with the co-administration of belimumab and
rituximab include more prolonged B-cell suppression and more profound
hypogammaglobulinemia that could put subjects at increased risk for serious infections
(including PML and Hepatitis B reactivation), malignancy, as well as greater interaction
with immunizations.

There are no clinical trial data for the co-administration of belimumab with rituximab;
however, the following data were reviewed and no new safety risks beyond what would
be expected for either agent alone was suggested from the very limited data available
from patients (n=39) who may have had overlapping exposures to belimumab and
rituximab:

e The GSK Safety Database of adverse events from clinical trials and post-
marketing experience

e An insurance claims database (SafetyWorks)

e In-stream, blinded data from an ongoing GSK study of belimumab in subjects
with vasculitis who were induced with high dose corticosteroids and either
rituximab or cyclophosphamide.

Given that the experience of co-administered anti-CD20 and anti-BLyS to date is very
limited, coupled with the introduction of dual biologic therapy in this new indication of
pSS, robust safety monitoring and stopping rules are being implemented to safeguard
subject safety. The key risk assessment and mitigation strategy for this protocol is
outlined in Section 4.7.1.
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Risk Assessment for Dual Biologics in pSS

Potential Risk of Clinical
Significance

Summary of
Data/Rationale for Risk

Mitigation Strategy

Investigational Product (IP) [belimumab (GSK1550188) & rituximab]

Infections:

Prolonged B-cell suppression
and more complete B-cell
depletion expected; potential
for more profound
hypogammaglobulinemia
with increased risk for
serious infections including
opportunistic infections
(OIs), PML, and HBV re-
activation.

Rituximab: The rate of
serious infections with
rituximab in the RA
population is 4/100 per
year.

Reactivation of hepatitis B
has also been very rarely
reported in RA patients
receiving rituximab.

Late onset neutropenia
occurs rarely in patients
treated with rituximab.

Belimumab: The rate for
belimumab in SLE is 5% of
subjects receiving either
belimumab or placebo.

Belimumab and Rituximab:
Infections are expected
events for both belimumab
and rituximab.

Cases of PML have been
very rarely reported,
including fatal events, for
both rituximab and
belimumab in autoimmune
diseases.

Dual Belimumab and
Rituximab: There is pre-
clinical evidence for
prolonged B-cell
suppression and more
complete B-cell depletion
as well as effect on IgG1+
plasma cells in the long-
lived bone marrow niche
thought to be less sensitive

Exclusions based on
significant infection history,
serologic evidence of past or
present HBV or HCV
infection; IgG < 550 mg /
dL, IgA deficiency,
neutrophils <1.5X10%/L.

A PML management plan
including neurologic
questionnaire and patient
alert card.

Individual subject’s
treatment will be
discontinued for (a) life-
threatening infection; (b)
IgG <400mg/dL (or
<550mg/dL if associated
with a serious infection); (c)
neutrophils < 1X10°/L

Subjects will be monitored
for up to 2 years or until B-
cells return to LLN and
monitored for late onset
neutropenia at 6 months
post-rituximab.
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Potential Risk of Clinical
Significance

Summary of
Data/Rationale for Risk

Mitigation Strategy

to immunotherapy [Lin,
2015] with dual B-cell
immunotherapy.
Assessment of the
translatability of the IgG
reductions to humans is
difficult to make due to
species differences in B-cell
biology and different
treatments; however, the
mouse data raises the
hypothetical risk that
immunoglobulin levels may
reduce more with co-
administration treatment.

Systemic Infusion /
Injection Reactions,
Hypersensitivity Reactions
and Immunogenicity

There is a potential risk for
increased ADA due to cross
reactivity which could lead
to increased frequency of
hypersensitivity reactions,
particularly of the delayed
type.

Serum Sickness: The
incidence of serum sickness
associated with rituximab is
higher in autoimmune
indications and likely greater

in Sjogren’s Syndrome vs.
RA [Meijer, 2010].

Rituximab: The incidence
of serum sickness
associated with rituximab in
pSS studies has ranged from
6-38% [Carubbi, 2014].

Belimumab and Rituximab:
Administration of
belimumab and rituximab
may result in infusion and
hypersensitivity reactions,
which can be severe and
can be fatal. Delay in the
onset of serious
hypersensitivity reactions
can occur. Both rituximab
and belimumab have been
associated with delayed
type non-acute HSR/serum
sickness, although no
relationship to ADA has
been established.

Dual Belimumab and
Rituximab: Incidences of
hypersensitivity and
infusion reactions have
been noted to be higher
with co-administration vs.

ADA will be monitored
with collection at baseline,
Weeks 8, 24, and 52

A pre-medication regimen
will be given before each
rituximab/rituximab
placebo infusion:
methylprednisolone 100 mg
IV, an oral antihistamine
and analgesic.

Patients will be given an
alert card for HSR and
delayed HSR/serum
sickness.
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Potential Risk of Clinical

Summary of

Mitigation Strategy

Significance Data/Rationale for Risk
mono-biologic therapy but
no association with ADA
has been established
[Weinblatt, 2006].
Malignancy Belimumab and Rituximab: | Subjects with a history of

There is an increased risk of
B-cell lymphoma in pSS.
There is a theoretical
increased risk of malignancy
with combination
immunosuppressive
mechanisms; however, the

potential synergistic effect of]

rituximab/belimumab would
be assumed to result in a
prolonged b-cell depletion
that would not be dissimilar
to repeat doses of rituximab.

Immunomodulatory drugs
like rituximab and
belimumab may increase
the risk of malignancy. To
date, no causal relationship
to belimumab or rituximab
to malignancy, including B-
cell lymphoma, has been
detected with either agent,
both of which have been
administered long term and
in combination with other
immunosuppressants of
various mechanisms.

malignancy in the 5 yrs
prior to randomization will
be excluded (see Section
5.2, criterion #4).

Interaction with
Vaccinations

There is a risk of reduced
antibody titers with mono
and dual B cell
immunotherapy. The

potential synergistic effect of]

rituximab and belimumab
may result in a prolonged B-
cell depletion that should
have a similar impact on
vaccine response as

administering repeated doses

of rituximab.

Rituximab: Median
antibody titers (tetanus,
diphtheria, pneumococcus)
at Week 32 were reduced
from baseline in atacicept
but not placebo-treated
patients who had been
previously treated with
rituximab. However, these
values recovered close to
baseline by Week 16 of the
follow-up, there were few
shifts to below protective
titres, and no between-
group differences with
respect to the frequency of
shifts.

Belimumab: the efficacy of
concurrent vaccination in
patients receiving
belimumab is not known;

Live vaccination is
prohibited from 30 days
prior to Day 0 until the end
of the general follow up
period or IFU, if
appropriate.

Subjects’ vaccination status
should be assessed and
current immunization
guidelines followed; all
necessary vaccinations
should be administered if
possible no later than 30
days prior to Day 0.
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Potential Risk of Clinical
Significance

Summary of
Data/Rationale for Risk

Mitigation Strategy

however, in the belimumab
vaccination trial (study
115470, see GSK Clinical
Study Register at www.gsk-
clinicalstudyregister.com),
evaluation of the impact of
belimumab treatment on
response to on-treatment
vaccination with 23-valent
pneumococcal vaccine
revealed that immune
responses to the different
serotypes were similar in
SLE patients receiving
belimumab compared with
those not receiving
treatment at the time of
vaccination.

Psychiatric Events

There is a potential risk of
psychiatric events with
belimumab and rituximab.

Rituximab: Depression and
anxiety were common
adverse events in rituximab
RA trials.

Belimumab: There have
been reports of depression
and suicidality in patients
receiving belimumab. A
causal relationship to
belimumab has not been
established.

Subjects who, in the
investigator’s opinion, pose
a significant suicide risk
will be excluded.

The C-SSRS will be
completed at each visit
during which the subject
may potentially be exposed
to belimumab.

Subjects will be monitored
closely for signs and
symptoms of psychiatric
illness including depression
and suicidal ideation.
Subjects displaying such
signs and symptoms will be
treated appropriately and
referred as necessary to
specialty psychiatric care.
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Potential Risk of Clinical
Significance

Summary of
Data/Rationale for Risk

Mitigation Strategy

Cardiac disorders

Rituximab: Angina pectoris,
cardiac arrhythmias such as
atrial flutter and fibrillation,
heart failure and/or
myocardial infarction have
occurred in patients treated
with rituximab. There is no
data on the safety of
rituximab in patients with
moderate to severe heart
failure or severe,
uncontrolled CV disease.

Belimumab and Rituximab:
Hypotension may
accompany infusion/post-
injection systemic reactions
with both rituximab and
belimumab.

Exclude subjects with
severe heart failure (New
York Heart Association,
Class IV) or other severe,
uncontrolled cardiac
disease.

Closely monitor any
patients with cardiac history
or those who have
experienced prior
cardiopulmonary adverse
reactions during
administration of
rituximab/rituximab
placebo. Consider
withholding anti-
hypertensive medications
12 hours prior to
rituximab/rituximab
placebo infusion.

Skin reactions

Rituximab: Severe skin
reactions such as Toxic
Epidermal Necrolysis and
Stevens-Johnson syndrome;
some with fatal outcome,
have been reported with
rituximab.

Permanently discontinue
treatment in the case of
such an event with
suspected relationship to
treatment.

Posterior Reversible
Encephalopathy Syndrome

(PRES)

Rituximab: Cases of PRES /
reversible posterior
leukoencephalopathy
syndrome (RPLS) have
been reported. Signs and
symptoms included visual
disturbance, headache,
seizures and altered mental
status, with or without
associated hypertension. A
diagnosis of PRES/RPLS

Medical monitor will be
notified of any new
neurologic symptoms (see
Section 5.4.3). Medical
monitor and investigator
will consider the possibility
of PRES in differential
diagnosis.
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Potential Risk of Clinical
Significance

Summary of
Data/Rationale for Risk

Mitigation Strategy

requires confirmation by
brain imaging. The reported
cases had recognized risk
factors for PRES/RPLS,
including the patients’
underlying disease,
hypertension,
immunosuppressive therapy
and/or chemotherapy.

Study Procedures

Salivary gland Biopsy

This procedure is associated
with (a low) incidence of
complications including
bleeding and hematoma
formation.

The reported incidence of
bleeding and hematoma
were 7.5% and 2.7%,
respectively in a large case
series [Santiago, 2012].

Subjects will be instructed
to stop anticoagulant
therapy (i.e., aspirin,
NSAIDs, warfarin) prior to
the procedure. Also, the
biopsy will be performed by
qualified physicians,
surgeons or dentists and the
personnel performing the
biopsy will be required to
undergo study-specific
training in the performance
of this procedure.

4.7.2. Vaccinations

The vaccination risk mitigation strategy detailed in the table above recommends that all
necessary vaccinations should be administered if possible no later than 30 days prior to
day 0 and requires that no live vaccine be given from 30 days prior to day 0 until the end
of the general follow up period or IFU, if appropriate. In determining which vaccinations
are necessary, investigators should follow guidelines such as the EULAR
recommendations for vaccination in adult patients with autoimmune inflammatory
rheumatic diseases (van Assen, 2011). If indicated for standard of care, non live vaccines
(e.g., inactivated influenza vaccines) may be administered while on study based on an
assessment of the benefit:risk (e.g.: theoretical risk of decreased responsiveness).

4.7.3.

Benefit Assessment

This study provides an opportunity for subjects with moderate to severely active
Sjogren’s syndrome to benefit from a potentially disease modifying regimen that may
stop B-cell mediated autoimmune damage, alleviate glandular as well as constitutional
symptoms, and ameliorate extra-glandular target organ manifestations. Additionally this
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study is designed for active Sjogren’s syndrome patients who are not experiencing relief
despite their current medications, including topical symptomatic medications, oral
muscarinic agonists, steroids and hydroxychloroquine (which are permitted in all arms) to
benefit from the addition of potentially beneficial biological therapy.

4.7.4. Overall Benefit:Risk Conclusion

Taking into account the measures that will be implemented to minimize risk to subjects
participating in this study, the potential risks associated with belimumab and rituximab
are justified by the anticipated benefits that may be afforded to patients with Sjogren’s
syndrome who choose to participate in this trial.

5. SELECTION OF STUDY POPULATION AND
WITHDRAWAL CRITERIA

Specific information regarding warnings, precautions, contraindications, adverse events,
and other pertinent information on the GSK investigational product or other study
treatment that may impact subject eligibility is provided in the IB/IB supplement and
product label.

Deviations from inclusion and exclusion criteria are not allowed because they can
potentially jeopardize the scientific integrity of the study, regulatory acceptability or
subject safety. Therefore, adherence to the criteria as specified in the protocol is essential.

5.1. Inclusion Criteria

A subject will be eligible for inclusion in this study only if all of the following criteria
apply:

AGE

1. Age >18 years, at the time of signing the informed consent.

TYPE OF SUBJECT AND DIAGNOSIS INCLUDING DISEASE SEVERITY

2. Documented Primary Sjogren’s Syndrome by American European Consensus Group
criteria including:

- either SS-A or SS-B positive.

3. Baseline unstimulated salivary flow >0.0 mL/min or evidence of glandular reserve
function (stimulated baseline salivary flow >0.05 mL/min).

4. Symptomatic oral dryness (=5/10 on subject completed Numeric Response Scale)

Systemically active disease, ESSDAI >5 points.

OR (for sites in ITALY ONLY)
Systemically active disease, ESSDAI>5 points and with at least:

a) | extraglandular domain moderate,
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OR
b) 2 extraglandular domains low.

SEX

6. Male and female subjects; females of child bearing potential are eligible if using
effective contraception:

Female subject is eligible to participate if she is not pregnant (as confirmed by a
negative urine human chorionic gonadotropin (hCG) test), not lactating, and at least
one of the following conditions applies:

a. Non-reproductive potential defined as:
¢ Pre-menopausal females with one of the following:
e Documented tubal ligation

e Documented hysteroscopic tubal occlusion procedure with follow-up
confirmation of bilateral tubal occlusion

Hysterectomy
e Documented Bilateral Oophorectomy

¢ Postmenopausal defined as 12 months of spontaneous amenorrhea [in
questionable cases a blood sample with simultaneous follicle stimulating
hormone (FSH) and estradiol levels consistent with menopause (refer to
laboratory reference ranges for confirmatory levels)]. Females on hormone
replacement therapy (HRT) and whose menopausal status is in doubt will be
required to use one of the highly effective contraception methods if they wish to
continue their HRT during the study; otherwise, they must discontinue HRT to
allow confirmation of post-menopausal status prior to study enrolment.

b. Reproductive potential and agrees to follow one of the options listed below in the
GSK Modified List of Highly Effective Methods for Avoiding Pregnancy in
Females of Reproductive Potential (FRP) requirements from 30 days prior to the
first dose of study medication up to Week 68 after Day 0.

GSK Modified List of Highly Effective Methods for Avoiding Pregnancy in Females
of Reproductive Potential (FRP)

This list does not apply to FRP with same sex partners, when this is their preferred and
usual lifestyle or for subjects who are and will continue to be abstinent from penile-
vaginal intercourse on a long term and persistent basis.

e Contraceptive subdermal implant that meets the SOP effectiveness criteria
including a <1% rate of failure per year, as stated in the product label

e Intrauterine device or intrauterine system that meets the SOP effectiveness criteria
including a <1% rate of failure per year, as stated in the product label

e Combined estrogen and progestogen oral contraceptive
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e Injectable progestogen
e Contraceptive vaginal ring
e Percutaneous contraceptive patches

e Male partner sterilization with documentation of azoospermia prior to the female
subject's entry into the study, and this male is the sole partner for that subject.

These allowed methods of contraception are only effective when used consistently,
correctly and in accordance with the product label.

The investigator is responsible for ensuring that subjects understand how to properly use
these methods of contraception.

INFORMED CONSENT

7. Ability to understand and comply with the protocol-required procedures and
provision of informed consent.

OTHER CRITERIA

8. For FRANCE ONLY, a subject will be eligible for inclusion in this study if he /she
is either affiliated to or beneficiary of a social security category. It is the
investigator’s responsibility to ensure and to document (in source document - patient
notes) that the patient is either affiliated to or beneficiary of a social security
category.

5.2. Exclusion Criteria

A subject will not be eligible for inclusion in this study if any of the following criteria
apply:

CONCURRENT CONDITIONS/MEDICAL HISTORY

1. Diagnosis of secondary Sjogren’s syndrome.

2. Active life-threatening or organ-threatening complications of SS disease at the time
of screening based on treating physician evaluation including but not restricted to (a)
vasculitis with renal, digestive, cardiac, pulmonary or CNS involvement
characterized as severe, (b) active CNS or PNS involvement requiring high dose
steroids, (c) severe renal involvement defined by objective measures, (d) lymphoma.

History of major organ transplant (including hematopoietic stem cell transplant).

4. History of malignancy within past 5 years [with the exception of adequately treated:
(a) cervical carcinoma Stage 1B or less, (b) non-invasive basal cell and squamous
cell skin carcinoma].

5. History of infection requiring long term systemic therapy including: (a) history of
positive HIV serology, (b) positive serology for Hepatitis C (HCV), (¢) positive
serology for Hepatitis B (HB), defined as: (i) HB surface antigen positive (HBsAg+)
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OR (i1) HB core antibody positive (HBcAb+).

6. Previous serious opportunistic or atypical infections or hospitalization for treatment
of infection within 364 days of Day 0 or use of parenteral (IV or IM) antibacterials,
antivirals, anti-fungals, or anti-parasitic agents within 364 days of prior to Day 0.

7. Patients in a severely immunocompromised state.

8. History of an anaphylactic reaction to parenteral administration of contrast agents,
human or murine proteins or monoclonal antibodies.

9. History of significant medical illness (or planned surgical procedure) which in the
opinion of the investigator would interfere with the study procedures and / or
assessments - including but not limited to IgG4 disease or prior head or neck
irradiation.

10. Severe heart failure (New York Heart Association, Class IV) or other severe,
uncontrolled cardiac disease.

11. Tuberculosis (TB), defined as: (a) prior history of TB infection, (b) suspicion of TB
infection or (c) current TB infection.

12. Atrisk of suicide, as indicated by a lifetime history of attempted suicide or
significant suicidal ideation over the 6 months prior to the screening visit; or, if in
the Investigator’s judgment, the subject is at risk for a suicide attempt.

13. Neurological findings consistent with Progressive Multifocal Leukoencephalopathy
(PML) - not otherwise explained - or confirmed PML.

14. Electrocardiogram (ECG) showing a clinically significant abnormality at Screening
or showing an average QTcB or QTcF interval 2450 msec (=480 msec for subjects
with a Bundle Branch Block) over 3 consecutive ECGs (refer to Section 7.4.5)

15. ALT >2xULN and bilirubin >1.5xULN (isolated bilirubin >1.5xULN is acceptable if
bilirubin is fractionated and direct bilirubin <35%).

16. Current or chronic history of liver disease, or known hepatic or biliary abnormalities
(with the exception of Gilbert's syndrome or asymptomatic gallstones)

CONCOMITANT MEDICATIONS

17. Use of systemic immunosuppressive or immunomodulatory agents including
methotrexate, azathioprine, leflunomide, mycophenolate (including mycophenolate
mofetil, mycophenolate mofetil hyd